Introduction
Substantial clinical and epidemiological evidence supports an existence of the association between blood pressure (BP) and body weight. 1, 2 However, general population studies demonstrated that the weight to BP relationship, although positive, remains weak, indicating the multifactorial origin of this relationship. 3, 4 The influence of age on this association has been shown to be present in children and young adulthood. [4] [5] [6] In the Second National Health and Nutrition Examination Survey (NHANES II) the risk of being hypertensive when overweight decreased with increasing age. 5 Similarly, the Tecumseh Michigan Study showed that correlation of systolic BP (SBP) and body weight was highest in those 20-39 years of age and fell thereafter. 4 In contrast, in the Chicago Heart Association Detection Project in Industry the age-related rise in BP was found in normal weight subjects at all ages, suggesting that obesity had only an amplifying effect on the age-BP relationship. 6 Therefore, we decided to evaluate the relationship between the obesity indices and BP in the elderly free-living inhabitants of Cracow, Poland.
Materials and methods
In 317 elderly inhabitants (98 men and 219 women; age у70 years) of the randomly chosen area of Cracow who could come to the out-patient clinic, an interview, BP measurements, weight and height were taken. BP was measured on the right arm in the sitting position after 15 min of rest using a cuff sphygmomanometer. Body mass index (BMI = weight [kg]/height [m] 2 ) was used to classify the population into lean, overweight and obese subjects. Persons were considered as obese when BMI was 30 kg/m 2 or exceeded this value, and as overweight if their BMI was between 25 and 30 kg/m 2 . Upper limit of normal BMI was 25 kg/m 2 . In order to evaluate a relationship between different compartments of body mass and BP, weight of total adipose tissue (AT) and lean body mass (LBM) were calculated according to the equations validated by Kvist et al. 
Statistics
All values for quantitive measures are expressed as the mean value ± s.d. Comparisons across two groups (eg, men vs women) were performed using the Student's t-test for independent groups. Comparisons across three groups were performed using analysis of variance with subsequent Bonferoni's test. To evaluate the differences between the proportions 2 test was used. The relationships between different indices of body mass and BP were assessed with Pearson correlations. All analyses were performed using the SPSS system.
Results
In the studied group of elderly subjects, there were no differences between men and women when their age, SBP, DBP and BMI were analysed (Table 1) . In contrast, men in comparison with women were characterised by significantly higher LBM and lower AT. Of 317 subjects, 49% had normal BMI but only 12.6% were found to be obese. The age was similar in normal, overweight and obese subjects. The gender ratio was similar (over 30% of men) in overweight and normal weight subjects while in the obese group only 10% were men. SBP was higher in obese when compared with normal subjects (175. ). An analysis of the relationship between BMI and other obesity indices performed separately in men and women showed that direct correlations were found between weight, BMI index and AT mass and both SBP and DBP only in women but not in men (Table 2) . Table 2 Coefficients of correlations between body mass indices and BP in all subjects and separately in men and women 
Group

Discussion
In the studied elderly population over 50% of subjects were overweight but only a few of them were really obese. In men and in women BP was not related to age, height and LBM. However, the sexdependent disparate influence of body composition on BP was observed. In women but not in men, BP was directly related to total weight, BMI and amount of adipose tissue. In younger subjects body weight appears to have a greater influence on BP in women than in men. 8 NHANES report found a four-fold increase in BP in women with established obesity, whereas the impact of body weight was less significant in men. 5 It seems that the same phenomenon may occur in the elderly. The Framingham Study showed that only in women was obesity a significant risk factor for the development of systolic hypertension. 9 Also, in the Dunedin Program both systolic and diastolic BP increased with obesity in women but not in men. 10 Kesteloot et al 11 found body weight as one of the factors significantly related to diastolic BP only in the elderly women.
Determination of the amount of adipose tissue used in our study was based on the equations validated by Kvist et al, 7 who compared estimates based on weight/height with actual CT-measured total AT volumes, and found that the errors were in the order of 10% both in primary and cross-validation analysis in both sexes. In population and clinical studies, BMI is commonly used to define overweight and obesity. The results of the NHANES II study showed that BMI, but not body fat mass as determined by skin-fold thickness, was a significant predictor of hypertension. 5 In contrast, in a group of 1551 subjects Spiegelman et al 12 found that the best determinants of BP were absolute body mass and fat mass. 12 The percentage of body fat increases around age 40 and then decreases after age 70, but intra-abdominal and intramuscular fat increases with aging. 13 Higher amount of adipose tissue may be associated with greater insulin resistance and hyperinsulinaemia and lead to volume expansion, sodium transport abnormalities, and sympathetic activation. 14 In conclusion, our results suggest that in the elderly the importance of obesity in the pathogenesis of hypertension depends partially on gender and it may be essential in women but not in men.
